Effect of intrathecal morphine on the fate of glucose. Comparison with effects of insulin and xanthan gum in mice.
The hypoglycemic effect of morphine (40 micrograms) injected intrathecally (i.t.) was studied with regard to disposition of i.v. [14C]glucose and [3H]2-deoxyglucose and was compared with the effects of two other hypoglycemic agents, insulin (1 IU/kg, s.c.) and xanthan gum (50 mg/kg, i.p.). Mice given i.t. morphine or s.c. insulin exhaled a greater amount of 14CO2 from i.v. [14C]glucose than did control mice given i.t. saline, whereas there was less 14CO2 expiration in xanthan-treated mice. In morphine-treated mice there was less 14C in liver, brain and blood, and more 3H in kidney and hindleg muscle than in control mice. Insulin-treated mice had more 14C in muscle, less 14C in liver, brain, kidney and blood, and less 3H in liver and blood. In xanthan-treated mice, levels of both radiolabels were higher in liver, brain and kidney. Much lower glycogen content in muscle and depletion of liver glycogen occurred in morphine-treated mice, compared with control mice. Spinal transection completely inhibited the hypoglycemic effect of morphine, whereas adrenalectomy caused no inhibition. Morphine, insulin and xanthan appear to be acting by different mechanisms, although the hypoglycemic effects of both morphine and insulin appear to be due largely to an increased glucose uptake by muscle.